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(57) [Abstract] 

[Object] To reduce a size of a power feeding device that feeds power as small 
as possible and to charge a charger with a high charging efficiency. 
[Means] A supply power from a generator 12 is fed to an oscillation power 

10 control circuit 16 via a first power feed line 14. Charged power stored in a 
secondary battery 22 is fed to the oscillation power control circuit 16 via a 
second power feed line 26. In the oscillation power control circuit 16, power 
with a higher voltage is selected and fed to drive an oscillation circuit 18, a 
clock signal is generated to drive a boosting circuit 20, and power supplied 

15 from the generator 12 is boosted to charge the secondary battery. 

[0052] Supply power output from a power feeding device 12 is fed via a first 
power feed line 14 and switched at an oscillation power control circuit 16, 
described later, to be fed to an oscillation circuit 18. Power is also supplied 
20 from a generator 12 to a boosting circuit 20. The generator 12 is not limited to 
the above-described thermal-electric converting element but it may be a solar 
panel (a solar cell plate) or the like. 

[0053] The oscillation power control circuit 16 performs control so as to switch 
to one of supply power from the generator 12 via the first power feed line 14 as 
25 a power from the oscillation circuit 18 and charged power supplied from the 
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secondary battery 22 via the second power feed line 26 to feed it. 
[0054] The oscillation circuit 18 generates a clock signal for driving the 
boosting circuit 20 described later based upon power supplied from the 
oscillation power control circuit 16. The oscillation circuit 18 is set with the 
5 minimum driving voltage required for driving the oscillation circuit 18. 

Therefore, unless voltage equal to or more than the minimum driving voltage is 
fed to the oscillation circuit 18, the oscillation circuit 18 does not start its driving, 
and when a supply voltage becomes below the minimum driving voltage during 
driving, the oscillation circuit 18 stops its driving. 

1 0 [0055] The magnitude of amplitude of a clock signal generated at the 

oscillation circuit 18 becomes larger according to rising of a voltage of power 
fed to the oscillation circuit 18, and a boosting efficiency is improved by 
magnifying amplitude of a clock signal to feed the clock signal with the 
magnified amplitude to the boosting circuit 20. 

15 [0056] The boosting circuit 20 is driven by a clock signal supplied from the 

oscillation circuit 18 to boost a voltage of power supplied from the generator 12. 
- When the amplitude of a clock signal supplied from the oscillation circuit 18 is 
magnified, the boosting efficiency is improved so that power supplied from the 
power feeding device 12 can be boosted further largely. 

20 [0057] The secondary battery 22 charges and stores power boosted in the 
boosting circuit 20. Power stored in the secondary battery 22 is fed to an 
electronic device driving circuit as a load (here, movement for a watch or the 
like), not shown, so that an electronic device can be driven. 
[0058] A Schottky diode 24 is provided between the secondary battery 22 and 

25 the boosting circuit 20, which prevents power loss due to reverse flow of a 
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current from the secondary battery 22 to the boosting circuit 20. 
[0059] The secondary power feed line 26 is for feeding charged power stored 
in the secondary battery 22 to the oscillation power control circuit 16. 
[0060] Fig. 2 is a configuration example of the oscillation power control circuit 
5 16 shown in Fig. 1, and three terminals of the oscillation power control circuit 
16 are respectively a first input terminal 28 input with supply power from the 
generator 12, a second input terminal 30 input with charged power from the 
secondary battery 22, and an output terminal 32 that feeds power to the 
oscillation circuit 18. The oscillation power control circuit 16 shown in Fig. 2 
10 has such a configuration that Schottky diodes 34 and 36 are arranged in an 

opposing manner to each other in routes from the first input terminal 28 and the 
second input terminal 30 to the output terminal 32. 

[0061] Therefore, since only a power with a higher voltage of powers supplied 
from the generator 12 and the secondary battery 22, respectively, is output to 
15 the output terminal 32 via the Schottky diode (34 or 36), even if the power 
supplied from the generator 12 is a supply power below the minimum driving 
voltage of the oscillation circuit 18, the power can be boosted at the boosting 
circuit 20, so that the secondary battery 22 is efficiently charged to store 
electricity. 

20 [0062] Thus, after the oscillation power control circuit 16 shown in Fig. 2 first 
actuates the oscillation circuit 18 with power supplied from the generator 12, 
then generates a boosted voltage at the boosting circuit 20, and stores the 
boosted voltage in the secondary battery 22, it can drive the oscillation circuit 
18 utilizing the charged power. 

25 [0063] Fig. 3 is another configuration example of the oscillation power control 
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circuit 16 shown in Fig. 1. A feature of the configuration example shown in Fig. 
3 lies in addition of a function of preventing the oscillation circuit 18 from being 
driven using charged power when there is no power supplied from the 
generator 12 (when it is unnecessary to actuate the oscillation circuit 18). 
5 [0064] That is, a predetermined reference voltage (a detected voltage) output 
from a reference voltage circuit 38 and a voltage supplied from the generator 
12 are compared with each other at a comparator 40. When the voltage of 
the supply power is lower than the detected voltage, a plus voltage is output to 
turn OFF the p-channel metal oxided semiconductor (PMOS) transistor 42 so 
10 that the charged power is not fed. 

[0065] Therefore, a valuable charged power is not wasted and further 
effective charging can be performed. 

[0066] Fig. 7 is another configuration example of the oscillation power control 
circuit 16 shown in Fig. 1, and Fig. 8 depicts timing charts of three kinds of 

15 signals output from a timer circuit 56 shown in Fig. 7. 

[0067] In Fig. 7, a feature of the oscillation power control circuit 16 lies in a 
function of, when charged power does not increase even if the oscillation 
circuit is operated with charged power, stopping operation of the oscillation 
circuit performed using the charged power. 

20 [0068] That is, when a signal A from the timer circuit 56 is applied to the gate 
of the PMOS transistor 60 and the PMOS transistor 60 is turned ON at a falling 
of the signal A, charged power is taken in a capacitor 62. 
[0069] Thereafter, a rising of a signal B is detected, and a voltage of the 
charged power taken in the capacitor 62 at a falling time of the signal A before 

25 the signal B and a voltage of the charged power at that time are compared with 
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each other at the comparator 52. When a voltage at a rising time of the signal 
B is higher than a voltage of the charged power, an output of the comparator 52 
is input into a D terminal of a D type flip-flop 54, and an output of a NOR circuit 
58 input with an output of a Q terminal and the signal B is applied to the gate of 
5 the PMOS transistor 42, so that the PMOS transistor 42 continues to be ON 
until the next signal A falls. On the contrary, such an operation is repeated 
that, when a voltage at a rising time of the signal B is lower than the voltage of 
the charged power, the PMOS transistor 42 continues to be OFF until the next 
signal A falls. 

10 [0070] Therefore, since such lowering of the charged voltage supplied from 
the secondary battery 22 means a situation that efficient charging is not being 
conducted, driving the oscillation circuit using the charged power is a waste. 
Therefore, consumption of the charged power is prevented by tuning OFF the 
PMOS transistor 42 and charging is performed efficiently. 

15 [0071] (Second Embodiment) An electronic device 50 shown in Fig. 4 is 
further provided with a third power feed line 46 input with a boosted power in 
addition to the configuration of the electronic device 10 shown in Fig. 1, and is 
provided with an oscillation power control circuit 44 added with a function of, 
when a boosted power is not generated even if the oscillation circuit 18 is 

20 operated with charged power, stopping operation of the oscillation circuit 18 
performed using the charged power. 

[0072] Fig. 5 is a specific configuration example of the oscillation power 
control circuit 44 shown in Fig. 4, and Fig. 6 depicts timing charts of two kinds 
of signals output from the timer circuit 56 shown in Fig. 5. 
25 [0073] In Fig. 5, a voltage of a boosted power is detected by a voltage 
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detector including a reference voltage circuit 50 that generates a 
predetermined reference voltage, a comparator 52 that compares a voltage of 
a boosted power output from the boosting circuit 20 and the reference voltage 
with each other, a D type flip-flop circuit 54, and a NOR circuit 58. 
5 [0074] When signals A and B are output from the timer circuit 56, and a rising 
of a voltage of the signal A input into the NOR circuit 58 is detected, the PMOS 
transistor 42 is turned ON. Thereafter, a rising of the signal B is detected so 
that a voltage of the boosted power is detected. Such an operation is 
repeated that, when the voltage of the boosted power is equal to or more than 
10 the reference voltage value, the PMOS transistor 42 continues to be ON until 
the next signal A rises and when the voltage of the booster power is less than 
the reference voltage value, the PMOS transistor 42 continues to be OFF until 
the signal A rises. 

[0075] Therefore, when a voltage of a boosted power supplied from the 
15 boosting circuit is only a voltage lower than the reference voltage value, the 
secondary battery 22 can be charged efficiently by turning OFF the PMOS 
transistor 42 so as to prevent wasteful consumption of the charged power. 
[0076] (Third Embodiment) A schematic configuration of an electronic 
device 70 according to a third embodiment will be explained next. According 
20 to the electronic device 70 shown in Fig. 9, an oscillation power control circuit 
72 that can perform switching so as to drive the oscillation circuit 18 with any 
one of a supply power from the generator 12, a boosted power output from the 
boosting circuit 20, and a charged power supplied from the secondary battery 
is provided in place of the oscillation power control circuit 16 in the electronic 
25 device 10 shown in Fig. 1. 
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[0077] In comparison with the oscillation power control circuit 44 in the 
electronic device 50 shown in Fig. 4, the oscillation power control circuit 44 
detects a voltage value of the boosted power, but it can not take the boosted 
power itself therein, which is different from the oscillation power control circuit 
5 72. 

[0078] Fig. 10 is a configuration example of the oscillation power control 
circuit 72 shown in Fig. 9. As shown in Fig. 10, the oscillation power control 
circuit 72 has Schottky diodes 74 and 76 arranged in routes from a first input 
terminal 28 and a second input terminal 30 to an output terminal 32, directing 
10 to the output terminal, and includes a third input terminal 48 directly connected 
with the output terminal 32. 

[0079] In the electronic device 70 thus configured, the oscillation circuit 18 is 
first actuated using power supplied from the generator 12. When a boosted 
power is generated in the boosting circuit 20, since the boosted power 
15 becomes larger in voltage than the supply power, switching to the boosted 
power occurs at the oscillation power control circuit 72, so that the oscillation 
circuit 18 is driven with the boosted power. 

[0080] After the secondary battery 22 is charged with the boosted power 
boosted in the boosting circuit 20, even if such a situation occurs that, after the 

20 supply power is once stopped and the boosted power is also stopped, only a 
voltage feeding capacity equal to or less than the lowermost driving voltage for 
the oscillation circuit is obtained, a boosted power is obtained again by taking 
the charged power to drive the oscillation circuit 18, so that the oscillation 
circuit 18 can be driven with the boosted power. 

25 [0081] Therefore, even when the generator 12 only has a feeding capacity of 



the lowermost driving voltage or less for the oscillation circuit, boosting can be 
performed so that efficient charging can be performed. 

[0082] Since the oscillation circuit can be driven using a boosted power higher 
in voltage than the charged power, a peak value (so-called "a magnitude of 
5 amplitude of a clock signal) of a clock signal can be made high. As a result, 
the boosting capacity is improved so that charging can be performed efficiently. 

[BRIEF DESCRITION OF THE DRAWINGS] 

[Fig. 1] Fig. 1 is a block diagram of a schematic configuration of an electronic 
1 0 device according to a first embodiment; 

[Fig. 2] Fig. 2 is a configuration diagram of an oscillation power control circuit 
shown in Fig. 1; 

[Fig. 3] Fig. 3 is another configuration diagram of the oscillation power control 
circuit shown in Fig. 1; 
15 [Fig. 4] Fig. 4 is a block diagram of a schematic configuration of an electronic 
device according to a second embodiment; 

[Fig. 5] Fig. 5 is a configuration diagram of an oscillation power control circuit 
shown in Fig. 4; 

[Fig. 6] Fig. 6 is a signal waveform diagram in Fig. 5; 
20 [Fig. 7] Fig. 7 is a configuration diagram of an oscillation power control circuit 
shown in Fig. 1; 

[Fig. 8] Fig. 8 is a signal waveform diagram in Fig. 7; 

[Fig. 9] Fig. 9 is a block diagram of a schematic configuration of an electronic 
device according to a third embodiment; and 
25 [Fig. 10] Fig. 10 is a circuit configuration diagram of an oscillation power 



control circuit shown in Fig. 9. 

[Description of Signs] 
1 0 Electronic device 
5 12 Generator 

14 First power feed line 
16, 44, 72 Oscillation power control circuit 
18 Oscillation circuit 
20 Boosting circuit 
10 22 Secondary battery 
24 Schottky diode 
26 Second power feed line 
38, 50 Reference voltage circuit 
56 Timer circuit 
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[0 0 2 0] ~*llc£*Ui\ #ffi[HlK^b#/Efl:^* s * 

[0021] £bK, «iE»2«a«*«p]«i*«tt, «r 

E#ffitE^^«EESr»iai-r6«EE«tta^a<t. «TE«« 

*a*»&««*fta*««**«*i-**-< s^^a 
^^^«»»-cmfE^>f ^^#^^^>LTgmm^(c 

A 91«FE««iaB8fc»ff**TftbixfcWE*ffiiaa*» 
bffl**^6#EE«*OftffiSrmE«ffittm*a-C«U3 



(5) #H»¥ 11-196540 

[0 0 2 2] wixjc Aixtf , #J£[gfca>bo#flE«*<D 

astute ?(-*>r yffs^mtia 9, 

[0 0 2 3] feSl^f*, #«W(&tt^«gl** B*MK«fc 

JO fe^ZOLlfrt «TE»«[slBO^D2x^« 
«TE*e«*«^bflW&*ix6«** 
#JEiT5#EE[e]B<^ iiirE#BElE]fcT>#I££ftfc«*& 
BfBi-S««^ai:, l»ES«3Ma£liirE#ffi0»i:<0 
MKKttbti* S9E#«*a^e>StfE#JElHlKJc:««E^ 

or, WE««#a^b'fl«&**L6ttl&m*i:WE*« 

^a*> bfl«e ^ii^iti^ t mrEWEiHitta* & tts^j £ 

So 

[0 0 2 4] CtttCiiXl^ 

[0 0 2 5] <*bic, nfrESfl 3 jsm^Mtt^att, «r 
E»«*a^6>flM4*ixS»««*Sr*»rrs^^ 
^a<h, iWE«««*0«fiESr*mi-5«E*m*ai: 

«r«^, WE«BEtfcu*a3fts*a-ra«rEie«*a3&»b 

y^*a«r*7 LT«JE«««*«wJ:5fl(rE36fi[H]K^ 

[0026] msmMm\<^otem& 

[0027] *fc«: % mE*3*««rt*j*P#aa*, Mr 
*at, «rE^-f y^*a«riB*tt«-^**5riB** 

®j^a<t^r{i^, *»EIB**tli*aicJ:OWE^-f 
^ *a*K»L-C«>E*««**:ffiE»«[sIB«-W*WJ- 

[0 0 2 8] J:tL^ *«mA«:««lilB^W«& 

[ 0 0 2 9] fcsiMi, MXnotfWifi, ^raic: 
J:9«£E*s««ii-5«^«r««-*-'5««;*a^, 

EElH]»t, ffiE#l£lHlK^#ffi$tLfcm*S:»«;i-5S 
50 «*ftt, WE»«#at«IE#flEB»i:«>III^»»tb 



-5- 



9 

&m±^zmm^&t*&i-zm*m&xh^x, wis 

Sr lWlE#JElH3tt»- tU^i" $ a»ffrt»*r« 9 * x. 6 IS 1 * -f 

^ « * «: m i a * m ia & ic tts fy -r z> t>* z w v & *- a * 
[0030] «iffi«*&«^^>«ffi^®T 

L, «fjE*10JB«lslK^»itUTt. M&&2<DS£m 
^Sv^«dStTX.6o £ bid, W1B**«^-Cft^*t-S 

[0 0 3 1] llirE* d -/ ^ « *WJ«[5ltttt. WE 

£ jtfiE¥m«;*w«E * £Jtifci-£m i 

6^WT'M^^)^ 5/ LTjf-JEII] 
[0 0 3 2] ^ixd J:ixfi\ im^K-Et^iOt 

[0 0 3 3] «fE* o **«*»J»0»^ W 

E««^«^bW«*nS«ie«*^«BE«rl*£Hi'2>* 

[0 0 3 4] ~ti\c£ti& fltl&m^^SS^J:^**^ 

[0 0 3 5] IffiE* p y *«*MWls]ttli, WIS 

5B2«iEW:S^I§:<t, t fcffJESS 2«i£H:R# 

tc J: flfj E* 2*4 yT^StZ^^XW mm*) £ 
0«E^^WE^2«JEH:»^mT-lt«LT, ftt^ 



(6) 1 - 1 9 6 5 4 0 

10 

(DSJE^HJO Lfc#^«C«lEJB 2 yf*a«:*> 
U *««*^mEE**«'>Ufc»*^lttEIB2^>r s/f- 

[0 0 3 6] ^fUCl JzfU*, «*«^<D«JE^«/>«|S] 

[0 0 3 7] fcSVMi, #«%W<9mrH*SS*2, Borate 

EE0»i:. iWE#EElHlK^#ffiSn^«^S:»«-r5?i 
«TE»«#»4:inE*fl£ia*i:^nni-K^€> 
it, iWE»«*a^btKrE#EE@»tc««*«iBi*i-*0 
^Kihi-^fiflE^tSr^sm^atS-CfcoT, ME 
««^S:^p>Wc*&SJx6«I&«*J- J: 9 * * 2/ 
4«i-6JI!l^»*E!Kt, «rE»«***^«ie**i 
5Stl*(a 9 ^ p y *«**:£J*i"S» 2 
«rEJKi^3B«Ia3tt^b«M&*ixS^ D 
$rWE#i£lH]^{-tB^-r6^^^^ , 9*x.^mi 
20 WEIB2<o*«[p]B^e>«t^*ix6^os' 
^fS**imE#£ElH]tt«cm^^S^5^*«9*^S!B 
2^^^^^^ N «iE#ffiIi]tt^b««^tt6*H« 

tern i ns. tjttts^a t stiEm 2 * ^ ^-^a t ^ 

^fB#»J»[H]tti:4:«l*, ^-Y 5>^«WW»-e. ^2^ 

50 [0 0 3 8] -ti\c£ti&. &2<D&miB\&x£Li££in 
Z>tx2 y ?fe^&m\*^X&l£®&&mWt£ J £XhftEE9, 

[0039] ^ btc, mm? p ? *«#*i»s]ttrt\ «r 

2«Etbtt#*«:Se>«-«^. fl9E«»«^^«TE*« 
W^«mo«^»Cj:i9^P y?mflr&5&±i- 
ZftM®&<D? p 3/ ^«#^WE#EE[H]»c«|&-r* ^ 

[0 0 4 0] r*U^J:ixtf, ^m^<t**«^<D9 

[oo4i] *>*>^tt, ^jR^wcom^asfi, ^raic 

J3E(h3¥& x «9E#EEls]B-C#JESixfc*^S:*«-**^* 
50 fl«E*«#ai:«rE#£E[E]«Si:^>IHl*wRJtb 



-6- 



ti, MrlB*«*iB:*»6ittlE*EE!§JBJc««*si»«r60 

»«fft*^«« £ jx* £ me#ffiiHiK^ 
co^SEi^i:, «re**#a^e>«»**ts»«**^ 

Wre»2<^5BfiIsltt*^W*&SixS^ d sx^«*«r«re 

^(tfl-SrSI^L-cmeJWEIsIBS^Wiiei-*^" 3 
[0 0 4 2] r*U::J:*Ui, MS^drSEt^^Sl 

[0043] ^btc, mre^o y ^«#fM»iaKtt, m 
EEittt*»* Btjis#/^m^ t Ttuie^«m^ 

«#S:atR LT«re#ffileIKJcflW&-r5 C t 

[0044] ztiizxtia:, m£m,t}twmm,jjt<Dm 
«tja*w<c»«t*ff5** s a*a..*?>«w, me* 

TWeJK'2 W«*Ih]B-C«&-*-5^o 5/^«#S:«9e# 
[0 0 4 5] micJ:nfi, !2^^7^Kt>L 

[0 0 4 6] 

[0047] mm<o&m d mi ^mm<onm 



(7) 1 1-1 9 6 54 0 

[0 0 4 8] IH1IC^V>T, fi^SISil 012, 

t ir co^m« i2, ii «*>fl«s*i i 4 , ^Mm^^j 

MUSK 1 6 , !6^[H]g& 1 8 ; #/£[h1?§ 2 0 , 8e«^S:£ 
2&mfli2 2, S21MM2 6*if(wJ:!9«^SiX 
[0 0 4 9] ^-Ctt, Mil 2 <!: UTfRtt^**^ 

nr^r, WkWBM^ p, n, p. n, t^o&o 

[0 0 5 0] Cl^jJ&KajiMR^ti:* PNg^iPNg 

[0051] sswjc«assi5&s^.x.bn^ii:« 

CotlT2 0(^SSr^tti^P, N^ffiW^u 
[0 0 5 2] »<£11 2^P>W*$iX-6«jtetty3tt, 

« i sAwieift i 4 itM^ti, &$t-s3§si® 

Sttr^fc. ^«l2^b#E(H]SS2 0l:^L 

[0 0 5 3] XfittJjfflJfQtslB 1 6 tt, ^^Ih3?§ 1 8 O 
LT^lil 2 *>bJISl 1 4ZftLX 

29c^«i2 2^bg2SM^ 
^2 6^LT«J&Six5S««*0{BItL^--*fC«J9 

[0054] %jgiH]g§ 1 8 it, &mm£>mffliB}?& 1 6 ^ 
b*^^nsm^i-s^v^r^*i-5#iEiH]K2 o^n 

50 m/E^^oTs cnw±ottflE* s «KStt/jri^«filH] 
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13 

[0055] i 8 -efejasita * » * * 

[0 0 5 6] #U£ts]*& 2 0 tt, _hie^tglH]?S 1 8 

[0057] 2»«»2 2tt, #ffiiH]B2 o-e*ffi*n 

[0058] v- a y h K 2 4 tt, 2 St^ 

2 2 £#?-/EIh]*&2 0 £05lHK£Rtt6JvCV^-£\ 2 

2 2^b#ffi@K2 o«^««* s i!!atU"t:, «*>n*tfs 

£ IS £ <n £: B£ ih i" 5 ^ ^ "C 5 . 
[0 0 5 9]S2tM^»2 6ll 2Rti2 2l:f 

[0 0 6 0] Bl 2 ICtt, ID 1 <0^B««*WJ«Ia]B 1 6 <D 

ftSJBl A^I^T-2 8. 2 9c«ft2 2^b»««^* s A 

1-5^*^3 H2cos6«m**]»iH]ai 6 

fi, mi A^*SH^2 8 i:«2A^3 O^btH**^ 

3 2^l££ix6i£ c H^ ->3yhW-r*-K3 

4 , 3 6 75^^^^it(ciSS^nrtll^$ix-CV>5o 
[0 0 6 1 ] Z<Dtttb, SgSttll 2 £ 2&m*ll2 2*><b 

W-> 3 y h*— #4*— K (3 4X113 6) 
fclWJ*«-3 2«^tB**ix*fc*. 2^fe«« 
£*l6^;^3£^[hIS§ l 8 0*{g:^ibmJ5^T[H]6^^ 

£^9, 2ft«»2 2^J»*fi<3l6*S:tTo-C, Stt 

[0 0 6 2] :^)J;9i:, IE 2 <o^fa% l ftftY&m'& 1 6 
tt, i 2a»fett«*^*m*-e**sii6i 

#i±mi£^ 2 2 2 icgm-r 5 

[0 0 6 3] D 3 (Ctt, HI 1 Lfc*««^W»H]tt 
1 6co^ill^IH]^Sfll^J!) ^ ^^i^•rv^5o B3<e>*fift0!l<D 



(8) 1 1 - 1 9 6 5 4 0 

[0 0 6 4] Irtefr-b, Sfp«ElHllS3 8*»bttl**iX 

m3&s«*p«ffi*TlH]^i:^7^o«£E^ai^*ix, PM 
OSh7Vv?7^4 2^t7tt, **«^7& 5 tfc*S£*t 

[0 0 6 51 :wfcft, M*»««**s«MkJJ:»i»* 

[0 0 6 6] H7{Cii, 01t^L^»t*»l 

WslHl G<Dfa<omnmf&9l&fF£in,, ID 8 tcfi, 0 7 

[0 0 6 7 ] r <Om 7 <D&WmilfflWiB\& 1 6 CO»« 

[0 0 6 8] t4t>*>, PMOSh7^7^60©y 

it,W3tPMOS 6 0*s^Vi"Si:. 

nyfyte 2(c*mm^^^ , 9^^tt6c 
[0 0 6 9] *<D'&, «*B<D&-fc±a*S***DU * 
©iBOfllt A CD !E*>Ta* 5 3 >X 6 2 tCll >5 & 

B#jC*5J-t5«JE^*^fl5V^»'fr^tt > ^W'l/-^ 5 2 

8«)tBWPMOS h7>"^^^ 4 2 coy— M^EWD£ 
tiT, orcO{t-§-AOa:'bT^ , ?*T*PMOS h7>^ 

4 27|->L^ft5o ia?«-> -ff-§-BCO^f-^3l^_h^ , 9 
«Fid*5ltS«BEO*^(6:V^»'frJctt, PMOS h7>v 

4 2$ro^<Dm-^AOir^T^ , 9 

[ 0 0 7 0] Z.(Dtztb, 2R««12 2^b««6StLS* 

4 2^^7LTS*«^IC0m*^K-lliLT. #J^JKS 

[0 0 7 1 ] (3HSO**2) m4{Z7jk^tl^>n. 

fiKlc * 6 Jw#ffi«^l^A^l S 3 MjJ&&» 4 6 $r 

*«*^l^J:»9^iglH]Kl S^tbf^^ii-T'b^ 
EtA«tU4^t*tt. *««*-C*SlH]ttl 8£ 

50 ?S4 4&«;L-C^SjRIC*>£>. 
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15 

[0 0 7 2] BISK!*, H4(0*S«^»J»lHlK4 4 CO 

[0073] ustcio^T, m t fc<D&mm&*:K±£*£ 

6g^mEE(Hl?S5 0, #/£EB2 oa>6fcB;>j£ix£#l-EE 

DSi7 y y^yu y-7W&h , o 4 , *5 £tWO RIhIB 5 8 

[0 0 7 4 ] *>f-^ — 6 7*><bte, (IfAtBt^ 

ttW3$*U NORlHl^5 8(-A^l^^^ft#AOmi£^ 
St*>±^f9*«i*Pi-6i:, PMOSh7>^^42^ 
ThVU *0««-J§-B<E>fi:*>JL#9 ?rWLT, #ffS 

fo£*§^te, PMO S h 5 ^^^^ 4 2 to? ©fit A 

PMO S h7 4 2 £o#'C0{b-^"AC03£ 

±#9 ST**:? L«E»tS»^ s **?5SS*l/2)o 
[0 0 7 5] ~<Dtc£>, #BEIiIK^fc«l&*tbS#EE« 

PMOS b7V^^4 2?rt7t5:<!:lcJ: 
[0 0 7 6] (nifa<Dtem 3 ) 0#*JC, *HJ6^JK1B 3 

i^-r*?** 7 o _ia i -c* ufcj^y-flss i 

ffc»£;h,S««£«*)<k, #ieihi»2 oa»featf^si^3#^ 
E■;*fc, 2^m?&^^b^$tt^sii:m^^ c f , ^<^ 

[ 0 0 7 7 ] El 4 <75«r?-«g 5 0^*3*t6«SS«*»J» 
[hJB4 4 £JfcRi-5i, **«*»J»EIB4 4 3ftS*BE« 
^<0«]£te&«ffiLT^Sas, 3Sfitt^»J»[H]» 7 2 CO 

[0 0 7 8 ] IB 9 (OJStg»*»J»lHlK 7 2 OlalBttjAfl 

m 1 XtlM* 28, S2 A^l^ 3 0 3 2C 

««eStt5*-e^MJC^3 y h^-^-f^j— K7 4, 7 

*3 2 tBC«««*iXfcJB3A*« : ?-4 8T«^T 

[0 0 7 9] Z<D£olzmf££fr1zn*m&7 OVft. 
£1\ Mil 2^e>*«**tS«**«^"C*«lH]B 
1 8S:fi«3-ti:T, #JE@»2 0K^T#ffitErt&S 
«fc 9 <>*ffi«*fl?** s «II* s 



(9) »BB¥ 1 1 - 1 9 6 5 4 0 

7(5 

[0 0 8 0] «t LTs H-JE0B2 0-e*ffi**tfc#ffi« 
A#2fc«ft2 2(w*«$ixT*«$ixfe«fi> ix. 

ftv^tCfctltt, «««*Srft9j&A/"C*fi 
EB 1 8 SrMM-* w £lc<fc 9 , ST>*#JE«^dS#P>n 
» J: 5 left 9, *o#EE**KJ:oT38Mgtti 8«r«B 

[0081] zcDtzfr. &mmi 2fr&mm&<DMci&m 

So 

[0 0 8 2] Itl^J: 9 t«EOB^#Ei* 

S) Sr»5< -far #JE«*3ft«lRl± 

[0 0 8 3] off fc, Bl 1 1 K7j*T38Stt*»J»lHlfc 7 
2«\ (fiOHBfllrtWSrSUfct^^fcS, Bli l 

[0 0 8 4] »J|S«ffilalB7 8d»e>a**n 

So 

50 [0 0 8 5] «jfi&S^^tev>j: 

9. »*ttlc**£fT3w**s-CS5. 
[0 0 8 6] ort-, 0 l 2 ^$tt65Bfi«*»JWIs] 
B7 212, $^(CS'JcO[H]B^|j*^^^Lfc 1 bOT^So 

bi 2ic*sixsai««*»j»ia»7 2j©*«tt, 2# 

li2 2K««£frfc»tt«^£«filsl»l 8<Oi£»)0# 

Kfij/B-rsBSK:, »««;fi*ra*Wtt:Bi9&trj: ?i-t 

[0 0 8 7] wfrSrlH 1 2"Cjl5<fc, S2AM^-3 0 
40 ^b->3 y h*-^*-K7 6i:55jM , i:, PMO 
S h7>"^^8 2*«EMS*t, ^PMOS F7>y 

s 2 oy- hmm^M it, Bf3eow^<yu^«# 

fc5 0 rti^J:9, h«EE*s Tl (d-) j 
tub* a9ia**t5M«*«rlB*W»-»9i&trri:3fts 
[0 0 8 8] ceo J: 9{C^/*L/-l(Df^ SIBIhIB l 8 

50 ifisz»ttffi«±oti:**s«*&$ttr^^tfajE^SEtt^ 



-9- 



(10) 

77 

[0089] (nmotemi) ^mm<omm4\z.ghi>m 

1 0$g^lE]&9 2 &mW)l>X? d y?it-%r&£-&-fZ>o 

2 0£tW£it<5fctf)O? d y?m-*lr&m$-tZ>? ° * 70 
^»PIh]S&9 6 Ji, ^j^m^^Sftttt^l^^iSt-^^ 

±15 Lf:f 1 0^lHl?S9 2X1*^2 (D&mm& 9 
4^ibA^^ti6^ d yfiE^-ZmViL. #EEIh1SS2 0 
^ttl^i-Sct ^iCL. £<bK:> S&2<7)$g^lHl&9 4*>>b 

[Hj^9 2^^±-T6J:^(C«^U^^^T^^ e 

[0090]Hll3CD^o ^^m^J^llH]^9 6(D[H]?S 
M^J^Lt^^ii 4r*fcS 0 H l 4 l^^ixS J: 

f£2, ^3C0NANDlEl?S 1 1 0, 112, 1 20 
HCJ;^ & i <D&m\Bl1& 9 2fi*hm$£frZ>? * v 

ffe% (A^9 8) t. & 2 <D&m\El% t 9 4 
mZi%Z>?**y?iZ?r (A^10 6) ^iSlftL 
T\ #l£lH]^2 0-ab^i-^) (ffl^^l 0 2) ^O^m 

[0 0 9 1 ] A^l^^5^m^ (AMflO 

0) A^£4x£Sm^ (AM^10 4) tcom 

[0 0 9 2] 3y/<U-^0Kl 1 6 joctTJ 5 

>/<-^ih]?si i 8fi. ^m^smm^mjBESr 
*t&L-c\ *mm^com/E^^r^^^n, nand 

IeISSI 1 0 U NAND(e]S§1 1 4 

3 ^Ie12S1 1 6<Dltit)\L UJ^Sb^- 1 0 8 a* 
[0 0 9 3] :roJ:5i:i«Lfcfc^ ^m^Ji:S-BE 

consortia l-c. »v sftfc* D * 

<ow^*^^*i£* s , * i (D^mmn 9 2 otijf^^EE^ 

ffil,frte\,^m&Xb. W>2<D^W&l&<r>f & y fK£% 

x\ n-sssfc 2 o &mW)X'% %(dx\ witeufc^Tt 



^§3^1 1 - 1 9 6 5 4 0 

75 

Jg2<7)$6filH]*&9 4 k*Z><DX\ tt%fils] . - 
2§co^ d ^ ^«*«r**Jffi LT#i£(H]S& 2 0 £I*»J U % 
K0««@K9 2£ffJt-*-5¥«C«fc "3, 2 «<£>#«(£]& 

[0 0 9 4] Hi 5 (£11, [Hi 3t/Tlf:^ y 

fit ^rftm\°m9 6<Difo<Dmf&ffif&Mtf^£ti<X\<^Z>o 
w <DM 1 5C0^ D ^^fS-§-$»J«lEl?S9 6 

W,2<n&m2\ 1 &9 4frbAJi£tiZ>f d s/^fB-SrSrfflv^ 
T#J£lE]tt2.0*K»i-5Ot4 , Jti"6«lfi*ii>»^^ 

[0 0 9 5] i"**?*?, 131 SlC^^ixSJ: 
y^«**J«IIe]tt9 6JCtt, ±BLfcHl4(O^Py^ 

m/£lH!?§l 20^ 

k<nn.E.*lt&1rZ>^>/<\'— ^lnl?Sl 2 2d><bf£6f$ 

^ttR^nr, nandihi?si i 4 *3*«wtc^-7i-s 

[0 0 9 6] ^(DJ: ?[cmi£Llz<o&, m%%,Jjrt f £< 
te^Xfr&9.Xtimbfrte*<^$LTX\^ #JEH32S2 0 

&n2(D&m[B\m9 4<o?u ytm^-zm^^xmrni-z 
k wnm*>zm®ii<z.m#-t zzkicKztitb, %2<r>& 

&M1&9 4 CD fa yfit ^A^l^ix^^^^J^^* 
±-fZZkX\ ty^<D&\,^Wn t *fto^kfrX%Z£o 

[0 0 9 7] ^/c, HI 1 9 Hi 3 <D? a y fit # 

ll x (Hi 9C0^>f^ — ®ft5 6frbthJl£frZ> 3 8i^> 

[0 0 9 8] wCOH 1 9 (Of p «y^{f ^J^lHl^^* 
iiLTt, *«m^ ^«EE^«^IS^] 5 * 

[0 0 9 9] HI 1 9 fC^^n^)^ d y f m j %-$\ffl\2\&v> 

mm*. ±iBLfciai 4o^p^^«t«»i5isi^L 

PMOSh7^^136, ^TVtl38, 
2 8, Di7^77 , 7D-7«l 
3 2*5«tt/NAND|E]?Sl 3 4 J: 9 #mm^<omi£<0 
*«**ttJi-5*2mEE*ta^Si:. ^Jf5^2mjEJt^ 
#^ioJ:t/N ANDl°l?S 1 1 4 (DWlYffJ x 

-tz?^ ^ ^ymm^k l.x<d?^^-\z1'&i 30^ 



-10- 



(11) 

19 

[0 10 0] i-ftfc>*>, Ull 9 {Z.7F$tlZ>& 0 PM 
OS h?^** 1 3 6^>y— MC*-f-^ — [HISS 13 0 
Ofg#A#ep*D£*U litA(04*>T^9t'PMOS h 
7>y^^l.3 6^>t5^ ayrVf 13 8CS 

[0101] «^BO£*bTa s, 9 SrfcfcnU -t 

co^I^f^AtDlt^T^^NF^^^^^i^ 1 3 8tc&9 

ffifc=a>vU — *128T'it«U ff^BcOjf ^-Vl^T 
^•?«FOttJEO*dSiBV^»'&tC*i, ^ 1 2 8 70 

1 3 4©tt^NANDIslBl 1 4lCA^I^ttr, 
fS#AO£*>Tri J 0£-CNAND[E]&l 1 4^r^>L^t 

^MfrfrKli, NANDlEl^l 1 4^(0\t^A(DtLhT 

[0 10 2] Z<Dtz*b. 2ft«»2 2^e>**S^iX^S 

£:ft64?l::, NANDlHlSgl 1 4^7}-^ LT^2C0^ 

[0 10 3] (3?«S(D7K1i&5) Hi 6JC**JXS**JK 

#»J»Ih)K 1 2 4 »CA*«^ 1 1 3 j&sWfcKRtt b*U 
#JE[aJ&2 0^e>ffi^J*ix^#JE«**A*«B-7-l 13 50 

[0 104] rt^, CGOIS 1 6<£>^ d 3/^ ft 
@S81 2 4<D4#®i4, «2t05BJBIs]B9 4^e>W*e$tL 
5 ^ p ^ ^«^4rfflPt#ElslB2 0 ilff S-frT 

* n y *«*fcJH^fc#flEls]B2 Q(Dm.m**P±'tZ>m. 

[0105] Hl7lt * *«#»J«altt 

l 2 4 (^IsIKfllricgiJSr^ LfcH-Cfc 9 , H 1 8 14, H 1 40 

-e*>5o ii 7C^^5J:9t:, *oy*«#»J«a 
&124{4, s/f->^SrtT ?fll. »2, ^3^>N 
AND0B1 1 0, 112, 1 1 4IC4 I 9, «1 CD3gH 
@89 2^bife$W^P- ( y^(lt (A^C^9 8) 

(AMT-10 6) <t£iliiRLT, #EE0S§2 0— ffl*> 
1"5 (ttj^ig^-l 0 2) «U»^^y^««Sn-C 

[0 10 6] A^S^xS«if&«* (AMT-10 50 
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0) A*^H5fli;^ (A^rtSB^i 0 4) <hom 

[0107] -r&fr-fe, =3 w<u— ^[HijES 1 1 6*541/ 
^>v<-*[5]fti 1 814, 0M£«A<a 0>«EE 
££iti&LT, *««*O«JE<0#as(£^»&l4* NA 
ND0SS1 1 OSttTvU NAND0B1 1 4^r^7$ 
i*6 e *m«*<0«JEEO*^»i<*o^:»'&f4, 
*>/*:7tfSi££/j:0, tvLfcNANDBBCAAS 
ixS^0 5/^ft^5#EE[H]K2 OtcWJ&SttSo £b 
\z % = Wu-^ISBl 1 6om*J4, £li*«S^l0 8 

So 

[0 10 8] *p**«#fM«attl 2 4 14, S 

mm/E^^^-rS^2imEE[H]g§l 2 6, #JElH]tt2 0d» 
^W^^nA^^tLS (A^ttHf-l l 3) 
tk»t5 = W<l/-^[s]8l 2 8, DS7!l5//7 0 3/ 
^[Hlg§l 3 2*5 41>*NAND[h]S£1 3 4 * <t*ri>6Hll££ 
*U »EE«E«r*tai-S»2«JE*Ui*at, ^$2 

[0109] ^^C, ±lELfcJB2«EEl*Hi*« 
(4, lel&l 3 oa>bH3*£;h,5«#AO£%T 

^4 9 t)flt^O^«^^^i:^NAND 
©SSI 1 4^^->LT, I2«W9 4ri>fe{ft*&<* 

[01 10] ^<o&, *>r-e— m» 1 3 o^e>m^^^ 

SfS-g-B^ar^i^USr^LTA^fiB^l 1 3^6>A 

VEINS 1 2 6*»b©»«ffiB±-C, loftmj; 
9 t*««>30«flE<0*^ifi5l^^^, NANDSSl 

1 4 sra-^ra 4 9 te&mm ^-z-ognm ^a^^^t 

*«0*-ct*»L«ft, -&o#H«;ffi^SSplBE[HlKi 2' 

6 a*fe^S2P«l£*WT, J.O«««* J: «9 t)flt^ 
co^i/5C0^^i^t^^(C, NAND[e3S§1 1 4$r^-7-r 

[0111] ZCOittb, #iElE3SS2 0^f)ffiA$K5# 

-t^-^B#Pp^4^2^Jg[p]?S9 4 T^RSc^nS^ D 
y^(S-?-S:fflv^T#EE[H]K2 0 ^rHEKi^SO^r ^ih L, 

[0 112] (SJ£cO?gffi6) *^(^^6i^#,5m 
0 T'#EE L , S^^^2 4^LT 2^@^2 2 (^^^ 



-11- 



21 

tit, 2^e>a>3*ixs* 
«im-5*m*«mmh]»i ^ o t, 

\<0?bWmi&<Z 2 2 2 2 

[0 113] #EE*^£*««;ftomS£tf:« 

$g^[e]*§9 2Xti^2CO^«[Hl^9 4frb<D? * 
^£5SiRLT#jE[HlS§2 0 &3E»-r 6 J: 9 Lfc fc^-C 

[0 114] 2^btA^SH5 

co^tg[aI2S9 2£jg®j£-£> tr-etrt^iifc^oy^ 
«*^^ Dy ^«*M«ls]ttl 4 2-C»***l/C#EEE 

[0115] i 4 o 

tvy? fo^Wmmfc 1 4 2 (2, 2 0*fglB]» 94T 
^fiKSixS^ d 5/^fI-^T*#EElH]»2 OSrSitW-6 J: 5 

[0116] El 2 1 <D«*-«STtt, HI 1 

;y JUEIsltt 2 0 &mW)-tZ> w £ tfXZZtzlt), 

mm<n* # v > * p y * « a < we-*" s w t 

[0117]H22I1 H2 1 co^^«^I^J^1[h18S 1 4 

$81 2J^e>^#*&«;fia s A**ft5A*M^l 4 4 
»ElHl»2 0Ottl*«li:««SntA** : ?-l 4 6 
Jgl<O55S0B9 2(C«*4:«l&^SttJ^* J ?-l 
4 8 L, A^STF 1 4 6 feS VMittl**^ 1 4 8 

*^AA*^ l 4 4 jc*«^i8«t-*-5^«:KJhi-6-t 5 

Kftst*^ i 4 9asK«sn-c^*o ^<oiz#>* 

C0^S1Ih3?S 9 2 IcflMei"* t ^T*# So 
[0118] 12311, 1210^p y tit *»JWIsIK 
1 4 2<0|H]tt»J««*^-t*iar-fe6. !H2 3tc^^n^ 
* o y*«*#JW@fcl 4 211. Myt^ 
^tT9Sl> S2, S3ONAND0^15O, 15 
2. l 5 *1^*«3K9 2*>e>««*ix* 

^o^^«* (A^9 8) *2^IM94 



(12) «M¥l 1 - 1 9 6 5 4 0 

^Lt, #flEE»2 O^UWrf-a (^^10 2) 9) 

[0 119] *fc, Art$ixa#BE«A (A^SS^l 0 
0) A^^ix5**«^ (A^10 4) fcO* 
E.kt&&ft? zjiss<\s~ ^IhIKI 5 6 <h>f >v<— ^Ih3^ 

1 5 8 K «fc "9 mJEtbfe^^^^ix-C^ 9 , emm* 

[0 120] NANDlHl?S 1 5 4lC^LTfi, 

70 Pfl^A^SBilslK 1 6 0 A»feM*W{c/<yu*«*#A 
^£*LT^£ e Z<Dtc£>. NANDGDSSl 54^t>^ 
-^T^2C0^^1H]?&9 4frb<D? a y fit -^T'^-EEIhIJS 

2 0fcIiS*St*lt M^^«*iaUNAN 
DlalBl 5 4<D5*-^/^7dSJft93S*n, #?-fflEJi&2 0 

[0i2i] ±iSoJ:ptcib^i-So-c% 3S««li 2^ 

l £>Xffl£]ft 9 2 ^i^tEWT^Mt^34 s «4lfc 
i^Tt, JB2<D?BSlH]B9 4^«*ixS^ci 
20 *tcJ:9#ffilH]S»*W»-C#a^>-C. #J£«2>a s *£ 
t, $1 (O^^Ih3?S 9 2 T#miH]^ 2 0 *WW)XZ 6, 
^2CO^[e3*S9 4 -C£/*£*L5* o yftEW&WR U 

^MIh]?S9 2C0^ o y ^fS»«r*iJffiUT*JElH]IS2 0£ 

[0122] zcotztb. wnMt)*m^^x<m2<DS£mm 

&9 4t«^5^ ^^«*S:#BElH]tt^tW&i-6 
30 [0123] J^±3i-<fc «fc o ±IBI8Jlt^>»tt«-J:*t 

[0 12 4] 5S*«^«t «?«ii"«>« 

[0 12 5] «x.tf. ^ftO^ft^mXft**** 

[0126] ^^o, ±.&&m<Dtemx~tL itw&t it 
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[0127] 

[II] mi (Offi«tc«*«^«»K)«t»»fi8;S:^-r^ 
[12] E l (0«fi«^#J»[eIB(OIs]B«^8:SIT*feSo 

[13] i i <D&mmt>mmm&<ofc<Dm'&miimx~&> 

So 

[15] B4^«S«A«WlB]ROlB]KfllAIB-e«>^. 

[13 6] mstzjdrtzm^&i&mx'foZo 

[17] Hi o*fi«^»JffliigK<0@K»ricE]T*fcSo 

[is] Bi7{w*5tts(t-^«^ia-e*>5o 

[19] S3'«C«5S««M^^t^ 
[110] E9(7>56fi«*»J»[E]K<7>[H]»«fi)tiaT-fo 

So 

[III] 1 9 ^JBfiSAfHIVIalKOflb^lslKWaiB-C 

fcSo 

[112] 1 9 0B««AMttBK0@BttAH-C2> 

So 

[113] JS3^HMK^«S«-T-«»0«l«*fil£*^i- 

[114] Hi 3 0^p^^{B«fH«*lslB^lslB«AM 
S:^1-HTfcS. 
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[11 5] 11 3C0^n ^^(S-»W»EIB^te^«*tW 

[116] S40lII^51^W^M^^t 

[117] Hi 6 0^o-y^«»«»BigBOIglB«*« 

[118111 7«CibNtSft^K^HT-feSo 
[119] Hi 6^^o ^^«-§-»J»[s]Bc0fl&<O[pIBfll 

JO [12 0] Hi 9tC*3»t5«-§-*^Ht?fcSo 

[12 l] »50««tc«5*^-««(0«B«*4r»i- 
:/n ry^l-e&So 

[122] 121 <Dmmmt>fflm\3&<o&&ffif$,mx~jb 

So 

[12 3] 12 ico^d y^n*mmm»^EMmAOi 
-e&s e 

[12 4] «*Jc:*3*t5«^«»<o«»«fia4r*-fH-C 
[«F*0>RW] 
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